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±zti. .lies i onnsttm o tuaw *$ i 7- a 

*ufcS2*>0W*i:. -ig(;:7-?£ie#*S«##g 
fc*U JJE»2<O0»ttfcfliil:3*i, JJHUaGItt 

wft lt suit &m 2 7- a t , -*#jtiEiB i 
omnttm o t@»e«-cfio±s® 2 t-a t Tift 

& £ «t 0 UE* 1 0@»ttl;:$±£ft£T!5fc . 
JJE*2 7-A<aflWlc£J*;SfiS-:^ flMWUdET 

«<o«si(c^d*$ft. jjes! 1 T-^miMm 2 7- 
^mzTm t ttfff4 asu *»j«-*aiif 

K 

2 agiimaft AtiXK. » 1 wmmavw 2 omani 

Ob/l-:?. &1/S517-A. S27-A. TttRtfftR 
[11*313 3 ftlTFiBBfoaaftWftftlt. ±Ctt 

2 co[n»ttc7)ij^^. $ 1 (omtm&tfsi 2 annm 
mm 1 7- a , $ 2 t-a . Ttsatf ajrratu 

mimi 3 a#y htfmmzmtzmmwm 

« 2 * mm&& 3 Ett^BUaa^ y h . 
[00013 

[00023 

[fi!*cos#3 01 otemkozmmmvtfy h?>^-r 

flWSH'C* 1 ). 0fcfcWC. HM^WiSs 2Ji 

3ttn^hB»2fcSaFS<ifc»lW0Kitt, 4 (ill 
1 7-AT'*> 0 , i<0»17-A4OTSB{i*l<0ll» 

W Ki0Sl^@l!l«l3EI0K:IlIi!ltS. 5(i»17 
-A4fc^3*ifciS20>eilHI. 6(im27-AT'S) 
0, £a»27-A6^2<0!IIIM»5fcH£$*U 9 



inwmm&m (m^Lxu^) izk os^oms 

m5Z<P<i4Zlxmt&. 7(i*27-AaSBBT* 
0 . S 2 7-A 6 2 iOESllft 5 frbWi { ojK -y h 

I.. 8li-JltfSfS 1 cr>HIffij*&3lH] 0 CUMSSSfcilgiS 
*U flW#ft»9fc0»B£fca8SftjfcTHL 9 Jig 
17-A4i¥ffKfr£J:3lc. ^27-A^«S57c7) 

-A4, JB2 7-AtHBBf7, T«8ai^tt»9liW 
4®y>i??r€t-rv^o 1 0SiTf88<9&S59Kfl1SI 
WteStt fcfifcMTC* 4 . H , H 1 0 fcjjrf^HB 

[00033 XidH|!i=OV)TKW& . ntf-y 

* -y him!, n i nmsmsm&vw. 2 onus 
nenstcj: 7«i«w#» ma 2, mi r-A4 

atfm27-A6$-|lIil$*Tf^!trff-5TV^^ s S 
Ml 0®*t*fcJ:OT«8ST*^T^-tai:U TSi5 
8 {if^Si 9 £T#MI # . tt0 9 lilg 2 7- Af^«® 7 
*T»f idkt&. fiHT. »2<O0««5tHlfC. 
TI58^-^yh7-A{c^0. Ml OOSl^J: 
0»27-A6«ftfiCJ:6ftWjMBfi**i6. 
[0 004 3 01 lt4WiHSffll¥l-l 2 168 2^- 

■tmmx'h*), miiza^x. 2o\imi7-j±4<r>m 

1 commX 0T*KB*tfc«^T*4JS 1 T-A 
TSgPT'J)^. f<OSgS5liTI58i:a^$*lTV^. 2 

1 {if*©9 fcTW8<0«*jSW>fll 2 7-A@ilM«ffiii 

*-c* o , ;^»i!M2 1 omnfismt ixofflpi* 
[00053 mkmix'immi ominm®m3t 

H tSS Tfe o £*\ 2 TJim 2 7- A UlilfflcO 

Stta 2 1 tfW 1 <7>®§m 3^0 T^dfc 4 OT\ ft* 
PJlc^id Cm 2 7-A 6 oa^*^gM* s T'!? 6kH 
■Wc. mi^IH»tt3{wMLT. mi7-ATfflgP2 0 
S2r-A@KfflC0|»j|| 

2 1 =tomi7-A4tfoa*(~:j:4ft?fi,|gM 
[00063 01 2\tmt\iW^l - 1 6 9 0 3#^ 

mz7f;ztitzZfmw.vXv vwrnirtyyvx-hz. 

Ztll>m.M 1 ft 3UI tJt^BWffansKv hT*> •) . 0 
T. fi!3tEM3to3. 0fcfcV^T. C 1 UflSlomn 
«3Wffi«*, C 2 tt»2«>0!W*5Ofi*ja, C 

3 J4»27-A»«|«7fca»9f:«StlSjS. C 4(i 
Tffi8k^fiS9tc0ii^t:fflStS. Ht£itSj5 

STF^Sil l<0TlBt*«WiflR9Wt^TV^. ft 

WM3Z*)-F1iizgL»t>tLX\WC. ft*W2^J:d 
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1 7- A 4 tf)S7j fl^gM fc T* 4 . 
[00 0 7] 3 "CH. (» 
tf3Sij&] C'l-C'4 tAffi***-*:^* (# 

[00081 11 3{i^wN*^^ffl^^si:^Mti5a 

*W4kV*3. 

[0009] fl!5ftfif!4-Ctt. mi 7-A4#1uf£frl*HC 
Wl*fc. Wtt;<*2 2*«Jll7--A4MMM. 
S«fc4->fc«eBKI!*dk-t*tf)T. 3517-A40 

wm&z'hhm i oniiMtt 3 t*«-ss:atf>afi#«« 

09087#£«5jW&*. 
[00 10] 

S £ k fc i 1 7-A 4 2 T- A 6 Ofi* 
fSSotf-y h-cti. SagfcosKv hiWE (fRgf) £ I 

fcfifc < ^otlMA>l< k'OfmWfc -> 
fc. ^*0iJ4coj;3^MI5So^.yhT'(i. A 

[0011] £«»3§li_keoJ: dSriWIfcjlRWSfc 
fcfc&SfUtiOT*, SM2rffl^T?fll7-Ak3?27 

a«$fcii*w-si8L w&mw&M& 
ftac-c* s^wassio*; -y h mi z t & a wk -r 

tiR. »ir-Aat«i!2T-A^jieiK<ofiT* 

fe{4Jni$i*SOii^2:fWN|®ttS^rafifaa^'y h & 
[00 12] 

Hi. -S*%IBkRJr^coftS5:ft^ 



[0013] ft*«2ies!^Bj(^| ) ^iiiao^-y 

zmfnm<7ygi$: . % 1 mammm 2 nmrnm 
Mm&. ^icomW}%Ri/m2cr,mm^<Dh)V9 . s. 

1/3117-A. 312 7-A. TBa^aHTFWfffcffffl 

[0014] m$ms.®<mwm&mwima#>y 

Hi. &®rF*ffi<o&85fc**^sa£. ftOTWoft 

§st/SMoM*^. siomttiiiift^2^>iHaniK0 
imp^l mi<vmm%v : %2cr)ie\w>mcDfttitim. 

a. ss27-a. TtiwomTWBtzm-timfiiiz 

[0015] n$&4BXPM®£to&2Wmv#y 
[0016] 

mmth. 

mmmm i.mi \iz<nwm%m<mm 1 iz± z>¥ 
latisv^-c. i(io^.yh<os^, 2itzom^i±nz 

(DKUTVvfcn) fcl9ft0a»f4. 3lin*'-yh 

2 mmztifcm 1 onjijtt, 4 ti« 1 r-j^x-h 

0. i»»lT-A4^T*W4»l^IiIi«li3k:llgS 

ft. mi<v®$immffi (h^ltv^u) tjrOBi 

cOEHWfc3HI9tlll»t6. 5{iBlT-A4^ffi*$ 
ilfc»2<0[II»«. 6(im2T-AT$) , 5. ;«^2T 

-A6{im2<onittift5fc:ii^ii. »2oimniiKii 
iw*. 7Ji»2r-^awarc*9. »2r-A6S 

k LT V >S ) ^gft Lfc»*T» h . 8li-SB*«» 1 <0 
liim3l3 9(c®HS&(3i£3*U «A ! mi59^ig 
»i«t)itt$nfcTI5. 9{i»2T-AaJKtt7Wi| 

SI5kT858<OSgSI5S:^r. ztL?ticomt®m& 
mo^i r-A4 k we** i -5 tatts^ao 
ddT-mir-A4 s ss2T-AaJi»7. t 

Si58Sy r f*liS9{iW4fi5 , J y?*tfLLX^h. 
[00 17] 1 ltt&»9*»27-A6fcRS«lfcH 
* UfcftBTFSWrt* »} . ttB 9 fc« l/CBr ^WftS 

i \<vrmzm : tt,ixtzw&x'hz. \2\m2r-A 

6c0lifS (o^-y h* J fmtSfflI?rBrS-k IX VI) C 
Wtfeiifc#1W (ffi^g) f ^cO^Mitl 2 
ttD# -y HH^2*»4>m 1 T-A 4 k S 2 7- A 6 
-yXmfmbtikWftVy? (GK«tTvvSrvO (cj: 
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0 . 31 1 7-M. 4 b % 2 7- A 6 Oggfc*>*>*> 6 1* 
¥*«oJ:3(c*->TV^. 13Ji#1M*12<0Tfc:R 

a^PUM (BqtU-CW9r(.\) <o*ti O?-? 1 4 
£#!8t£i>OT'J>6. iJEn*-y hJMBg, 

ff i aiainMa&aL. ^2 oniiiiiigftjigst/#*ii6ig 

«S*U odfvK^Mf (*>l\Vtm) (clMSfifc 
MOSES (Bwl/Ovfru) KJ:0W»$nT^6. 
[0018] <»c»flsC-?HTiHW* . I2lifff'J 

B&HT'i&O. S17-A4. m27~-A6. TW8. & 

( a ) (est A 3 fc. 9 1 aHIM 3 i>mm LT3S 1 7 

wrmi itf*-xyh7-Mz%<o. mmi oow 

ftKi 9mi7-A4£jg.r-5--5 i:t6<9T\ J&17- 

11*3*1* J: 3 fc» Ml Oco«*. »STF««il lO 
»»9 fcHt*J9rJ£*)««* , J?r5g<0*£ r £»®>t 
4. 02 (b) fc^tJ^fc* *2*>HHM5;ftf 

W5fcB8L/C, Tfi58^->>h7-A^"). MM 

X\ %27-J*6V&ft$ffiimWfetli>. ;<dhj 

tab 1 1 mm 9 c*ft«, mfcom . m^ji § 

r£fH®5tl>. 

[0019] ULhcOi ? fc» iOWlKfflWUCiti 
t2 =- ( Iw2+ Ic2) */32 
* S i n (02 ) -mc 
[00 23] ££"C**Ottfc<W5J:3£J&&T^i. 

t2 tt»i«iaiM*3^ieaflius*«iKapist* p^ 

£2 {imi^HIi6tt3W^$«a}^tti^MS, 
mw2fiM («2O0IIM5 ) fri^foOSflHt* (Wfc£ 

tt 3 1 h *) aim*:-* > p x-h o . 

Iw2=mw2* LI * LI 

t%&. Ic2}i«Hl 0lz£hmi<D®W)®3&h*)CO 
I c2= mc * r * r 

[0024] mmix'imm^mm v?^^ 

/32 = ( tr2+mw2* g * LI * 
* r * S i n (62 +<f>) 

[0027] ±Mtt2izma<?)mitA?&. mane. 

tt, tr2 (JfiSH8*>ft*m?PA^) , LI ($17- 



lf> ttl 0£fflWCfll7-A4iSI27-A6Om 

i o*)Bftffii£«aet* >r 1 1 i o . saa^a?? 

aBT*B 1 1 <oais 9 izm-&m%<?>m<t> im& 
x^&ox^mi oo»ft^j)t')S<L^<fct+# 

[00203 %wmm2 . nmmmm 1 x-\trm 

T«S51 l^TtttSftl O&JRWts fifil 00© 

ft- affrsffi i*>a»9fci*t«««*. twera 

151 l^Sr*ll«t*£fcfc.k9»)JWJ*tl**- 

i«iat^BB2Ttt. mx&immzmzn 

eiOcOftft, n&4>. *Sr£&£tS. I23tt,l<7) 

wm$mmm2\,ziihY&) >mmmm®mo 
x-vhZTjk-fmvmx'h*). miz&^x. emmm 
mm 3 <d%& ( mfemiznt * m 1 7- a 4 coa 
*) . ^3 <im2oig»fai5^js (*"mizmin 

27-ASmm . Ll {imi7-A4<7)ftS, L2 
f±3S2 7-A6?)*$. LW(iTI580*$, rfi^fflS 
TifSBl l<053s *tta»9fc«t4ai!nF«l5l 1 
Oftg, mc JiMfil 0cO«ftt'S)5. 

[0021] actatt i ooitftmc tms9izjtti 
mmmi im&t. ®.mm\ i<o**rfc» 

S&f4*Jfeto^TR^t6. 4t. miOHIiitt3(c 
B8t6»jfiir(l«*3J:t:-5V^TKWt6. SlOHlij 
«i3^^i«iai*WtJD/.l.^# h/P^t2 (iWi^ 

Octat^s. ^mzr>ux. timtttLx^ 

[0022] 
+ mw2* g* Ll 

*g*r*Sin (^2 +^) (1) 

*\ z cr>mmmm 2 ximmiz n,t; 7 h ( ^ 

^^fifttOSSJRftfiS^ftSr^tS t^)T$> 
6. a-o-C. ^lT1±h/W^. «-«fcfffflt6»J^t 
T«r<s AJiflMEfciOftsfflt** (^ai&^rg^) & 
t^JSLTV^S (^l*. ( Iw2+Ic2) *>52 ) . 
[ 0 0 2 5 ] £ 1 1 2 fc««fl£?)tf}}j t tiffin t 
Mlfcfct*. tr2{±S1^0i)!B3^SaS 
«0^ft*h^TJ)5. t2 =tr2tfcV->T. ^il^ 
* 1 fMS JifiHt/92 {cov>TM(t(f<Jco J: a 

[0026] 

S i n (62 ) -mc * g 
) / (mw2* Ll * Ll +mc * r * r ) 

(2) 

A4C7)*^) , mw2 (ttfrt>fo?)Wm®&) s S (Ml) 
Cl^-e, tr2(i^HI0SrEtLTV^ 



(5) 
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s. ftxufctt***ttio<oittiiic . tmrmi 

2WffBltf5EBWHl3tf)«««2 <7)iaS/32plsfc-rS. 
[ 0 0 2 8 ] Attic UT . ±fE5S 2 CJWSWttfcftAI- 
R»W«[(4JJEftJlBiK/82plsfcH«fc: % tr2 (« 
anOftfcflRShA^) . LI (Jgl7-A4<7)* 

s) . m W 2 (w*^^^fif«») . g (Sftheta) 

r, «tB9fc*tt-*tt»Tttttl 1<D3£<p, AV&l 

tza 



6 azpll 



[0029] AiP2SjS2pls . y52mns £u#>y t-OlJ 
02 **02lA»£><92ut5££TC&.&. 02UiO#>yb 

Oft§ri£jg<£2r$5g1-|>ff«i&ea2pls, ea2mns 
fc-t!>. £OfFtfWaea2pls , ea2ms {±<faOJ: o t 

[0030] 
[SI 3 



i 2pl 



(3) 



92 1 



92U 



6«emni — 



(4) 



821 



[003 1 J ft, £@90AAeXSea2ns fcMLTtt 

ft JtiwattTniwr. 4rH0. £0 

£OfF«&ea2pls, ea2ms#;fc# <«rft J; a t, ft 

tr2 

UlT-AOft? LI 
W*»fejfe«WBWS mw2 
m2tt£0«)^effl 62 
H4 (a) OA dt, ttttTttttl l*>*Sr#/Jv&H 
#aWttHttea2pls#**<$rO. ft«4(2fFffRft 
ea2pls t**LT*&<U#»L*Vi. 
[ 0 0 3 3 ] 04 ( b ) teftffiM&ea2inns £f£86TS 

T'£>£. ft, &SSO5EStti±fE04 (a)^j:PW 
T*4. 04 (b) OA at, ftSTFUffil l^?r 

[ 0 0 3 4 3 £ £ X'lim 1 0 Oft«RfffiUKtt£t 

X , -eoflHiRBS<0ftJii3SS^§ < =5: £ £ a tf S . 

t3 = ( Iw3+ Ic3) */93 +mw3 
— mc * g * Lw *Cos ( 
[00373 £ £ T&J&WtV&X o fc£»TH4 . 
t3 lim 2 OEijltt 5 COtfSmiiiJlWfctUl hJU 

j33 \im2<7)mmmmftj}mcoM\im. mw3 

Ii6l2#tfttl2<TOffltft££&*2<0l9inh 
Iw3=mw3*L2 * L2 

Ic3t«gl 0fcJ:4»2<0igiitt54*>0O«tt*- 



1 KOfiSr 

[ 0 0 3 2 ] 04 ( a ) fiffffmftea&ls SttJrFtt 

T»4. fflU 4H^S3Wi»W>J:3tje*>-0>4. 
±30 OONrn 
1. 2m 
1 50Kg 

—4 5 d e g~9 0 d e g 

£Oi§£, ff«gfStea2mns (Dtfttttf) 

<k a fc-T ft . ftoT , 04 ( b ) rtBfc£tf% 1 OEM 

tt3tl»l/r«ttTttf5l ltf)£$rfcflK*tf>««i 

fc&D, 

r=0. 24m 
<t> = 6 0 d e g 

[00 35] JJct, £2<3HIM5t»r4JfcMlffi« 
SaraSfcoV^TRW-*. *2tt[i||itt50ttitnatfJ 
HCjDii^* t3 (i«B&&3S<9J: a t*s. 
ft, *09*3Ei:LTO*. 
[0036] 
*g*L2 *Cos (53 ) 
03 ) (5) 
Ic3=mc * Lw * Lw 
X'tbh. 

[00 383 S5m*l (mi«HI»«l3tW-fS 

kUttt, JSBttntf-y htft&ft (ft*) £LTV> 
**££S5£U £<o«fr+oo 9£v 1 
0®HDR#fiaK««i)lHeLTV»6. ft->T, 5^5 

tiOf^ffl-fW (ft3S*S^) Srfc#J|LTV^ 
(^5*, ( Iw3+ Ic3) */33 ) . 
[00393 ^5 Otffl 1 3 t«a»oa}A t r3* f lDi 
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mw3* g*L2 
(<?3 ) )/( 

ADOS) Tft 
fUtfcfS 



«fc. tr3 (« 

03U 

03pl 

031 



[0040] 

*Cos (03 ) -mc * g*Lw 
mw3*L2 * L2 +mc * Lw *Lw ) 

(6) 

LTVi*. ftXtfcfSJKrMl 0Oft*mc £^20) 

[0043] ftMg/33pls. /33nns^D#7b<0lW^ 

3 *<^31*'4<93u(cS4*Trc*6. 03Hin;K-y htf) 

&. £«J:dt:LT*ft6*iftB»fcMllO«>«bn 
c fcfcg-f 4»«BSea3pls . ea3nms fctS. 
fffiMScea3pls s ea3mns te&<7)J: o 

[0044] 

[&2] 



«d9 



Dau 



m: 



-0= 



,d8 



(7) 



(8) 



»3I 



s fclUftii 
tr3 

J*3 L2 
TOR mw3 
<?3 

5fc. SUl 0 
ea3mns 



P&ea2plsfc 
time l±4 0 
Hi O^M 



Ml OOJCfimc fcito&f*. 
[0046] 05(ifFfffiMl:ea2pls s ea3mns ZMM. 
1 O^Mmc LT7°o y h tfc-0IT*4. 

ii t , #as©sswi<iw> x o iz%#>t 

±3000Nm 
1. 2m 
1 OOKg 

— 1 5deg~90deg 

5eU ftJB5SS^#*t^irf^+<7)Oi)^^^*^S 
Ml 0<7)gjf]Rtf{2gr. 0-^«Smc Sr^g-fS?) 

T\ »jflfif^e«W43t«>t:»il OfcBIWC 

[0050] $mmm3 . ±ii$mmi&2xum 1 

<oatttt 3 . 35 2 0@S)« 5 ©ftJuaflWHSiT t&^i 

«B3TUtn#» KOWfTOIB^J: 9«<*r* J: 3 tt 
*fcv^«jft*»i9fHi»»lriW>*. H6tt£<05M!*> 
HM^S3fcJ:|.Sit#ra®Sn^-y 1 iOSib 

w 3. «2oimNt5«)AaLK. eiaiatflBfwi*«5H 

tf^-fHT"^ HK*JV>T. ta ttJffiSBftSL td 

I±«jSb#HL /3a it fiftiagL /3d u (m. 

HIM3. m2tD®i&8l5#. Sjft&BrtOife&ftgi 



(7) 
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0a. * ta = £d * td 

coo 53] ttz. mme (m^E^mx-mtti [0054] 

im^Xd&.tf&*)±i. 

/3a *ta* /2+/3d *td* /2 = <? 
[0 0 5 5]±lSS9fc^l0t*^ElfWrat{i. IM31 
[00563 



[005 1] 06*^Bj^^j;ot, ft*j&8(H 
[0052] 



t = t. + t« =- 



2 (0. +0- ) e 



(9) 



(10) 



(1 1) 



[00 5 7] ttth. ZZX\ miO(Ut!)tt3CWt 

HJtajgft 2 1 omUH 3 COS JDjSgcDfM 

WgCea2pls . ea2nins <*3. *4 ) fcJLESl 1C 

(zu 



ebz = 



J" 



fULT. MflJ«eb2fc<raW)J:"3fcJg*>4. 
[0058] 
[ft4] 



0 2pl* — 0 zmns 



-de 



02 



(12) 



[ 0 0 5 9 ] ft. ;<7)^1 2X-\tmf ( 2 ) k 6<m 

afif#£oitrn*. iwmiaws<2rsfc«>fc:tt£<o 

ffffHft e b2**/h$ < «Uf J: <, •f-cOJ:'? 
851 l*)*Srfc»fc*fcifc£i-4. 
[ 0 0 6 0 ] 07 ( a ) «±ff«Sceb2^fStirrSS5 1 
1 £D*S r k ft£*££&k LTTo -y h L^-^SrS 

■ta-ea *> . zzx\ m<r>m.\ti^mmi& 2 

*akHt?**. H7 (a) iz^tkoiz, SttBTSB 
SSI 1 <7>*§ r fcfcK*o**«*£;b-£fc*tl/Cfi/h 



2 (j3a + 0, ) 0 



t=- 



1 10*§ rkftS^^tt^SStfk^S. ttlfltt. 
r = 0. 2m 
<£ = 8de g 
k&S. 

[00613 atas 2 annm 5 t=n ix . ftfmiatf 

*<fc*J:'$41MW»MW>*. *14>l!NM3lcH 
•*-4fHBWfteb2fcH*£. ft#l$mtti&l IT** 

[00623 
[ft5] 



(13) 



1^7 I 



[0 0 633 X'hh. ZOj&l 3 (*1 lkR«) fc± 
IEHtM?§ 2 T*tf>fc» 2 WtHliltt 5 Oft 3p 
lsk£3mns (*7, *8) SrftALT, §*M»eb3£ 



3W>J:3teJgtf>*. 
[00643 
[ft6] 
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